A specific feature of the angiosperm Rab escort protein (REP) and evolution of the REP/GDI superfamily.
Rab GTPases participating in the regulation of vesicle trafficking in eukaryotes are geranylgeranylated by the Rab geranylgeranyl transferase (RabGGTase) in complex with the Rab escort protein (REP). Here, we describe basic properties of the Arabidopsis thaliana REP (AthREP), first REP outside yeasts or metazoans to be characterized. GFP-tagged AthREP, as well as the geranylgeranylation activity, were localized predominantly to the cytoplasm. Recombinant AthREP interacted with yeast 6His-Ypt1, tobacco 6His-RabA1a, and Arabidopsis RabA2a in vitro preferring the GDP-bound form of the latter. Recombinant AthREP with C-terminal but not N-terminal tags stimulated geranylgeranylation of various Rab GTPases in Arabidopsis extracts in vitro. Neither recombinant AthREP protein exhibited activity in yeast extracts, while recombinant yeast REP (6His-SceMrs6) stimulated Rab geranylgeranylation in all extracts tested. We found that a conserved arginine residue, R195, known to be crucial for yeast REP function, is substituted by an asparagine or threonine residue in angiosperm REPs. A point mutant allele of AthREP with arginine at this position complemented the yeast REP mutation, while wild-type AthREP did not. Based on phylogenetic analysis of REP and GDP dissociation inhibitor (GDI) sequences from a broad range of eukaryotic lineages, we propose a new view on evolution of the REP/GDI superfamily with a bi-functional REP/GDI protein as a direct ancestor.